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General Selenium Information General Selenium Information 

Selenium is an essential nutrient for animals Selenium is an essential nutrient for animals 

Deficiencies cause:Deficiencies cause:
Immune system dysfunction Immune system dysfunction 
White Muscle DiseaseWhite Muscle Disease
Reproductive dysfunctionReproductive dysfunction

Narrow window between deficiency and toxicityNarrow window between deficiency and toxicity
< 0.1 < 0.1 ppmppm in forages may cause deficiencyin forages may cause deficiency
> 5ppm in forages may cause toxicity> 5ppm in forages may cause toxicity



Selenium DistributionSelenium Distribution

BlackBlack-- low Se low Se 
(<0.05 ppm)(<0.05 ppm)

WhiteWhite-- variable variable 
Se (0.1 ppm)Se (0.1 ppm)

Black dotsBlack dots-- Se Se 
Accumulators    Accumulators    
(>50 ppm)(>50 ppm)





Oxidation States of SeleniumOxidation States of Selenium

SeSe+6 +6 SelenateSelenate-- NaNa22SeOSeO44, SeO, SeO33, H, H22SeOSeO44

SeSe+4   +4   SeleniteSelenite-- NaNa22SeOSeO33, SeO, SeO22, H, H22SeOSeO33

SeSe0     0     Elemental SeleniumElemental Selenium
SeSe--2    2    SelenideSelenide compoundscompounds
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Selenium AccumulationSelenium Accumulation

Plants accumulate SOLUBLE selenium from the soilPlants accumulate SOLUBLE selenium from the soil
Insoluble elemental selenium and Insoluble elemental selenium and selenidesselenides are are NOTNOT
bioavailablebioavailable to plantsto plants

Selenium Indicator PlantsSelenium Indicator Plants

Facultative Selenium AccumulatorsFacultative Selenium Accumulators

Passive Selenium AccumulatorsPassive Selenium Accumulators



Selenium Indicator PlantsSelenium Indicator Plants

Referred to as OBLIGATE species Referred to as OBLIGATE species 
These species appear to require high selenium These species appear to require high selenium 

Concentrations range form 1,000 to >10,000 Concentrations range form 1,000 to >10,000 ppmppm

Specific indicatorsSpecific indicators
AstragalusAstragalus sp. (>20 different species)sp. (>20 different species)
XylorrhizaXylorrhiza sp. (woody Asters)sp. (woody Asters)
OonopsisOonopsis sp. (sp. (goldenweedgoldenweed) ) 
StanleyaStanleya sp. (princesp. (prince’’s plume)s plume)



Astragalus
praelongus



Astragalus bisulcatus



Xylorrhiza glabriuscula
Stanleya pinnata



Facultative Selenium AccumulatorsFacultative Selenium Accumulators

Accumulate selenium when grown on high selenium Accumulate selenium when grown on high selenium 
soilsoil

Do not require selenium for growthDo not require selenium for growth

Can grow just as well on low selenium soilsCan grow just as well on low selenium soils

Specific plantsSpecific plants
AsterAster sp.sp.

AtriplexAtriplex sp. (saltbush)sp. (saltbush)
SideranthusSideranthus sp.sp.
MachaerantheraMachaeranthera sp. (tansy asters)sp. (tansy asters)
Grindelia Grindelia sp. (sp. (gumweedgumweed))



Grindelia squarrosa



Passive Selenium AccumulatorsPassive Selenium Accumulators

Most other plant speciesMost other plant species

High soluble soil selenium can be toxic to High soluble soil selenium can be toxic to 
some plantssome plants

Plants that have caused Plants that have caused toxicosistoxicosis
Numerous grassesNumerous grasses
Cereal GrainsCereal Grains
Numerous weedsNumerous weeds
Etc.Etc.



Selenium content of plantsSelenium content of plants

Selenium Indicator PlantsSelenium Indicator Plants
Up to and in excess of 10,000 Up to and in excess of 10,000 ppmppm

Facultative Selenium AccumulatorsFacultative Selenium Accumulators
< 0.1 < 0.1 ppmppm to few thousand to few thousand ppmppm

Passive Selenium AccumulatorsPassive Selenium Accumulators
< 0.1 < 0.1 ppmppm to a few hundred to a few hundred ppmppm





Form of Selenium in PlantsForm of Selenium in Plants

Primarily Organic (> 80 to 98%)Primarily Organic (> 80 to 98%)
SelenomethionineSelenomethionine
SelenocysteineSelenocysteine
Derivatives of the two aboveDerivatives of the two above
Absorbed into animals via amino acid uptake channelsAbsorbed into animals via amino acid uptake channels

Potentially Some Inorganic (<<< 20%)Potentially Some Inorganic (<<< 20%)
SelenatesSelenates
SelenitesSelenites
Absorbed into animals via mineral uptake proteinsAbsorbed into animals via mineral uptake proteins



Inorganic vs. OrganicInorganic vs. Organic
Selenium in sheep liver
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Inorganic vs. Organic Inorganic vs. Organic 
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Selenium ToxicitySelenium Toxicity

Acute Acute 
> 0.5  to 1 mg/kg BW by injection> 0.5  to 1 mg/kg BW by injection
1 to >10 mg/kg BW by ingestion 1 to >10 mg/kg BW by ingestion 

Chronic Chronic 
> 5 > 5 ppmppm in the total dietin the total diet



Acute Selenium PoisoningAcute Selenium Poisoning

Usually Obligate or Facultative AccumulatorsUsually Obligate or Facultative Accumulators
Clinical signs develop in a few hours to 1 dayClinical signs develop in a few hours to 1 day

Garlic like smell to the breathGarlic like smell to the breath
AnorexiaAnorexia
DepressionDepression
DyspneaDyspnea
RecumbenceRecumbence
ComaComa
DeathDeath

Death usually occurs within a few hours of signsDeath usually occurs within a few hours of signs





Chronic Selenium PoisoningChronic Selenium Poisoning
Occurs after weeks of high selenium forage intake (> 5 to < Occurs after weeks of high selenium forage intake (> 5 to < 
150 150 ppmppm))

Once called Once called ““alkali diseasealkali disease”” due to its association with alkaline due to its association with alkaline 
soilssoils

Clinical SignsClinical Signs
DullnessDullness
Hair lossHair loss
LamenessLameness
Hoof and Joint AbnormalitiesHoof and Joint Abnormalities
AnemiaAnemia
Death due to starvationDeath due to starvation

????““Blind StaggersBlind Staggers”” –– wandering, paralysis, wandering, paralysis, dyspneadyspnea, death ??, death ??



PathologyPathology
Myocardial NecrosisMyocardial Necrosis

Pulmonary Hemorrhage and EdemaPulmonary Hemorrhage and Edema

Passive CongestionPassive Congestion

+/+/-- enteritisenteritis

+/+/-- systemic hemorrhagesystemic hemorrhage

Hoof/joint lesions (chronic)Hoof/joint lesions (chronic)

Emaciation (chronic)Emaciation (chronic)







Selenium InteractionsSelenium Interactions

High selenium can cause deficiencies in other High selenium can cause deficiencies in other 
essential nutrientsessential nutrients

CopperCopper
IronIron
ZincZinc



Sample TestingSample Testing

LiverLiver

KidneyKidney

Rumen or Stomach ContentRumen or Stomach Content

ForagesForages

WaterWater



Other Plant MineralsOther Plant Minerals

SulfurSulfur
Can cause Can cause PolioencephalomalasiaPolioencephalomalasia
Can cause copper deficiencyCan cause copper deficiency
Can cause selenium deficiencyCan cause selenium deficiency

MolybdenumMolybdenum
Causes copper deficiencyCauses copper deficiency



QuestionsQuestions

??????????????

Assigned Reading: pp 305Assigned Reading: pp 305--317 in A Guide to Plant 317 in A Guide to Plant 
Poisoning of Animals in North AmericaPoisoning of Animals in North America
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